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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrolyte 
for a secondary lithium battery excellent in safety to 
prevent the rapid generation of heat when charging or 
the like, and excellent in cycle property and high 
temperature storage stability. 
SOLUTION: The electrolyte for lithium secondary 
battery contains the first additive having an oxidation 
reaction potential between 4.1 to 4.6V, a secondary 
additive having an oxidation potential between 4.4 to 
5.0V, a non aqueous organic solvent, and a lithium salt 
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2?35»J^K^JEme*M. 7V~~4. 9VX'$>-oX h 
[0015] 

ifc, ±ia^2^jpMh±iBmi^nffl«ig4bRje«{4ll3& i o. iv~o. ivxfo~> 
xt> xu. 

[0016] 

±M&&2mmt±izmimuMcQmitBimni&m i o . 3v-o. 7vx$>-o 
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[0017] 
[0018] 
[0019] 

4 , iJB» 1 &»J# , Tlfilfc^ 1 Xii 2 T'flfc 5 tl h {k&faco o % 
[-ftl] 




4iiC 1 ~C 6 TA^P*. -OOCR6 (lit, R6«7R3g, C x — C 5 CDTA-^f 
/1-*X(±C 2 — C 6 ff3T/\^rUyXt^i)f>. ) XH-OR7 R7J±7j<iit, c, 

[0020] 



[-ffc4l 




#*, c, ~c 6 «r;^/PKX{ic 2 — c 6 cor^w-^trftO , R7te7Rg!i, c 

i ~~C 6 7;l^«X(3C 2 ~C 6 <7)T)V*V>m-£fo&. ) 
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[0021] 




(fl2«2) 



[0022] 



Jti 





R4- 



2 



R4 



«b*s;7) 




• • « 8 ) 



[^11] 




9 ) 
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6 <7)TJl*)Vm, TJVa^ismXli.TJV^VygrCfo*), AiiS0 2 , CH 2 C = OX 
(4CF 2 ) 
[0023] 

Utl2] 



[•ffcl3] 




0R3 



{«10} 



[•ftl4] 




r r 



• • Wb^ss: i l ) 



[•ffcl5] 




0R3 



u&¥&:i 2) 



[-ftl6] 




(fb^ti 3) 



[0024] 
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R1 




(jS^F, XliC 1 , BrifctiF-CftO. RU±#*, C a — C 6 CDTfU^J^XteT 
[0025] 

[0026] 

a ft , _hiBm i aaiflwav jjBfii 2 «g ftffqo&^sfttf , jje^tt*»**i t u f- ? 

Aig^^-tfmW?ilcO^#Mfc*f L O . 1-10 -3 T fc 4 v \ 

[0027] 

a ft: , ±JB» 1 fflffl&XflMm 2 SSMfltaS^M*** , _hlB**tt*«JB«IE bV+V 
[0028] 

4ft, ±IEm2^DMaV'±lBlgl^»J^M^M^S*J:tT'20 : 0. 1-3:2 
[0029] 

4ft, ±ia«fl??w, jja«ia«^«Mfc«Lff5ijiaiiflw*o. i~5«»%#^ 

, _LiaSS285fll$<J§r 1—2 011%^tt 
[0030] 

4ft, JJSMett^TMHHSE**, #-**-K i^r/K x-fM^b>4^4^ 
[0031] 

4ft, ±IE^-^— b^', i^iM^-tf*- K ^'x^;^-#^— K y'7nt 
[0032] 

4 ft , _Lia# - b *«SI*W? b i: - * b t (OM^mmTh -5 T 

[0033] 

4 ft , ±Mm*ft^M®MVt;-m— h%mn t 3T«illWl^#***SEi: 
[0034] 

4 ft , ±Mmmmmitfcm&wmntrFmiv?j!i 1 4 <mmm\t-hmxh ~>x\>z.\^ 




' ' ' 4) 



fo&e ) 
[0035] 

4ft, ±IB5?#^MbK*^«§«^, 7)V*u^y*£y, ?on^t' 
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[0036] 

0 ^fHIttCM^SjhX t> =t ^. 
[0037] 

43t, ilBU-^^A^', L i P F 5 , Li BF 4 , LiSbF 6 , Li AsF 6 , L 
iC10 4 , CF g SO B L i , LiN(S0 2 CF 3 ) 2 , LiC 4 F 9 S0 3 , L 

1 A 1 0 4 , LiAIOCl 4 , LiN(S0 2 C 2 F 5 ) 2 ), LiN(C x F 2x + 
! S0 2 ) (C y F 2y+1 S0 2 ) (.lit, xSt/ylil^T'ibS. ) , LiCl 

[0038] 

iMwmzmkthtzwz, *w%<nm<m&izx*ti£, -rmt^2<D^^^ 




Ri 



• • • (fls*£C5) 

(5$*, XliCl, B rX(iFt'J) 0 , Rli±#*, C^C 6 COT/t^/I^XtiT 
[0039] 

IBIS 2 fflfflffteMtf 1-20 ll%T'*-5 T i> X W 
[0040] 

vn&immt, m&j&z&4. 5-5. ovem2mmt, 4to&#m8mb, 

[0041] 

* , ±s mmm&m tKmm&tf 4. svm. 7vt»otij:o. 

[0042] 

JJBWl&lS»^*fc»t, ^^^JM«»StJ:*Uir, K-ftMJE«S4. 1-4. 5 
V«S5 1 SSSltffli: , ^liW« 0iSv^tRJtB«{4T'*>^.4. 5-5. 0V(?)«2IJl 

[0043] 

* , JJESE l aSft«!JwilMtEJE«ffi3&«4 . 1 VELL 4 . 6 VMftTfc ^Tti<, 
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c^MitRlXMML^A. 6V-5. OVt^TtJ:^. 
[0044] 

±IBfg2^3DMh±IEIIl^an^^4tKfiS«©^0. 1V~0. 7VX$>^ 

Xi> 

[0045] 

±IBIS2^DMh±IEmi^McoK4kRJE*filS* i O . 3V-0. 7VX'$>~o 

[0046] 

4)t, ±IEH1 ^JdM* s . TIS-ft^lX{i2-C-^§iiS^f^3^-oX{i^o 
[■fl21] 



[TL22] 




R4{iC! ~C 6 <7)T^/1^, -OOCR6 (iiT, C t ~C 6 c7)T 

;l^f;l^Xii:C 2 — C 6 orMl/yltl,!.. )X(i-OR7 (lit, R7f±*3R, 

[0047] 

4fc, ±IBISlf«r'J£\ TIB-fb^2-4-C»§^.^4^^3^-oXti-OtJl 



[TL24] 
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m • ' ' (fl2«4) 

[0048] 
[•ffc26] 



[0049] 
UL27] 




R5 

II- 



• • • «b^2) 



R1 




[•ffc28] 




• • • (te^ste) 



[^29] 




• ■ • (iii^7) 
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Ut301 




• • • m^s) 



[•031] 




(5$*, X(iCl, BrXIJFtfcD, RlSV'R3{i|Sl— XtiSV^cM^CCj ~C 
AliS0 2 , CH 2 C = 0X(iCF 2 T"&>9, R4(iC] -C 6 7WI, -OO 

cr6 R6«7j<s, c a — c 6 eoT;Mr /v*xiic 2 — c 6 ^r/i^fpyXT 

foh, )M-OR7 (iit, R7ii*H, Cj — C 6 COT^^XtiCs — C 6 CO 

T>v*vymx°$i&„ ) Tfoh, ) 

[0050] 

£ tz , JJEflS 2 ?3WJ£ S . TIBflS^C 5 , 10-13 X*l;b S tl&fc&<tocr> o *>-oX 




x 




ii 




urn: 




o 



• • • 0ft^5£ l l ) 
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[^35] 



[•ft36] 




(3$*. XliCl, BrXiiFTfeO, Riat/R3{i|si— XiiSiHcM^td — c 
[0051] 




XliC 1 , Brifc(JFt*9, Rite**, Ci — C 6 <F>T)V*:)VmM$T 
)l-*rls>mX'fo&<, ) 
[0052] 

&ti, ISSJEAWWK&V f-^-Mfc (lithiatedM ^tfl'-a'a ^IWtfll 
[0053] 

[0054] 

* , ±SEa«a*«3WISJWt*8lfT* o T h X V \ 
[0055] 

tfz, ±.m%.mmmm&, sss^l c 1 5 0 aj^ll, Jragntd (002) 3 . 35 

~~3. 3 81, 1M2. 2g/cmHlL, BET (JtHMm ) fflO . 5-50mV 
g, ff»(D50) 1— 30jum<0»ftKK*-C»oT*»J:^. 
[0056] 

ttz, iMmm&mmco 1 ( 1 3 6 0 ) mt 1 < 1 5 9 0 ) h^vxx^? wi^jg 

it ( I ( 1 3 6 0 cm- 1 / I ( 1 5 9 0 cm- 1 ) ) ftO . 0 SJlhtfeoTt <tV^ 
[0057] 

±IBftffiM%«o ( 1 1 0 ) Hi: (002) HWXittllfift-^gjijaEJtX ( I ( 
1 10) / I (0 02) )£*0. 2J:0^<Tt> iVV 
[0058] 

[0059] 
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, y°uvuyb&zmm.2—8cr>*u7 4 yw&m&w, rtv/mt 

[0060] 
[0061] 

4ft:, ±i2-fc/H=?— X2M£&foiJ i , ^f/^y^f/H:^n-X, hKn^fyTot* 
[0062] 

ifEfBH^Hfift-fS^t, *H^30^«^t=«J:*UJ, K-KSm&4 . 1-4. 5 

voss i isauffi. ^lffijpfflj; | 9«v«^jtEmfi'r'*^4. 5-5. ovoH28»j 

-^3 y&xf?4 y?i)V— i^ay-i-^zt-^Mm^iEm^WiiftiiEmt , v+*>j* 
4 3~yZW&mzj yfinv— is y-9AV-^a yt&z.yittmtc%M& 

[0063] 

Jjessiasaiflw**, te^^ 2 s *u. it^T* ->xi>n\ 

[1l38] 




[0064] 

^ ft: , ±1 EH 2 , TEflS^ 5 "C*b $ ftS fl;£*tf> 5 *>-oXi± - oI4_h *■ 

[-fC39] 




• • • (fl:*^C5) 



(it+, XI±C1, B rXiiFT'ii 0 , Rite*!!, Cj-C 6 <7DT;t^/l^X(ir 

/i^uymrcbt. ) 

[0065] 

4ft:, JJEES}S^j&«y f-^-Mfc; (lithiatedM y?#U-is 3 yWHm 
[0066] 

4ft:, JJESaJHWW 1 , HhflKttX. ^N*S«lft», USBS^ttRtf l/f^AAK^S, 
[0067] 

4 ft: , ±iea®MDM* i *S I f B WMIRT-fe o T ± V 
[0068] 

4ft:, ±i£:ftffi«RA\ ISft^SL c 1 5 0 AJ^Xh, JWSBgflid (00 2) 3 . 3 5 
-3. 38A, IfS2. 2g/cm3HL BET (Jt*W») fflO . 5-50mV 
g , T±Mi@ ( D 5 0 ) 1-30a* m^& B B fMtl.oT & «fc \,\ 
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[0069] 

ttl, ifeftffiVESMfsO I (1 3 6 0) Mb. I (1590) i«7vyx^.^ WI^SJK 
it ( I ( 1 3 6 0 cm" i / I ( 1 5 9 0 cm" i ) ) ifiO . 0 5 .ULhT* o T i> <fc V> 

[0070] 

-hlfiJi««7) (HOBS: (002) ffl^xism^e-^ssmbx ( I ( 
l l o ) / i (0 02) ) #0. 2 J:9/h£<T& ivv 

[0071] 

, Tob°P>'kM^2— 8^1x7 4 >-c7)*fi^-#:, MX (J*?) TfVJlWih. (X? 
[0072] 
[0073] 

[0074] 

[0075] 

[0076] 
[0077] 

^B^mWMtfcV^T5ii^«^Kjh^^^*60fflj3Sct LTfi:, HOMO (Highe 
st Occupied Molecular Orbital) Mi>>, — MtCfflV^ix 

[0078] 

*fijiS5t»iSiin^j ) fc wmmmmm> 4. 4-5. 0 v t m v ^ 2 smog < wttfisaast* 

sMf'J) *£tt. m2^pMa s mi^nfflJ:0K^jeW4^©v^MT'J)^T 
, S52«6»«BkLTlMERJE«ffi4. 4Vtoftf*ttfflt4«^fcli, mimiSUMkLX 

. 4v*j»wfc*o<o»*«fflL, flfiaan*ifcLTiwtEiB«ffi4. 6 

[0079] 

OTffii*W6^«3fefcif4U^IM^je«ti(44. 6-5. JSilff 
4L<!i4. 7-4. 9VT*;fc.I>„ ^fiBiasma&Mffl0>3£>fc:#* U >»flSR(E«&«: 
4. lVELh, 4. 6V*i, «€#*L<(34. 2V-4. 4Vt**. 4/S. Btfi 

3fi^mawjkfi«fifla^^siiffjw«ffiii«o. 1-0. 7v,jff4t<{40. 3-0 
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[0080] 

mmmt4. a— a. 9vxh ) o, s6t3ff*L<tt4. 5—4. 7vtj>s 0 

[0081] 

ffi*«£Lfci*fcfU3h.S«£»ft"$-*. -f-^ib*>, Hit, Wfircffi<3^*ttfflLT 

*£, mmzm&~t& . i5na^«M*#«±t(i, mantel 

TO. 0 0 0 0 1 A/c m2 c7)^t;^^L^^«fif&mift-r-S. . £0>R, iiJ^#« 2 

o-2 5°c^a, -xmmnrz-hh, ttz, mtmicomm&umm^^um&izftLx 

[0082] 

BUlBHOMO (Highest Occupied Molecular Orbit 

a i ) ij, mm^fis^-mmzmTtfjmznx^&ft^mMffi&z^-t. uta^r 

munnte^wmtch. HOMoiA^^iit', watL^mmw. schomoi 
fm\ , mmit'&^m.-th . Lfcsaflwiiv vf*> t , h o mow- 9 

8eV?*-jt, b^M*»«0HOMOffi- 1 2 1 leViOft 

^. ;tL^cO«{i^mi^W^«liilta:^tJ3(-t^ PM 3 (Parametric Me 
thod Number 3 ) S&ffl^T#JtHOMOlt*)li . 
[0083] 

[0084] 
[-ffc40] 



[0085] 




[0086] 

tulB4t.^iXti2t*5V^T, Riii/KH, c , -c 6 «r;i/^;HXiic 2 -c 6 o 
TJV^VymXfo*), R4{iCj —C 6 COTJV-^r/Vm, -OOCR6 (ZZT, R6(i 
**, C, — C 6 (7)m;l/lX(±C 2 ~C 6 cOT^l^y^T-fc-g.o ) Xii-OR7 ( 

[0087] 
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[0088] 



[0089] 
[^43] 




• • • (fls^ta) 



[0090] 
[•fb44] 



Ut45] 



[^46] 



Ri 



(ft^5) 



R3 



o 
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UK48] 



[0091] 

ffrlB^^5-9tioV^T, XI±C 1 , BrjJUiFT&O, RUiCj—C 6 OT;l- 

^;^X{ST;^i^yaT'$) 0 , r i iic ! — c 6 cor^^SXtiT/i^ wmxh ") 

, R2JiC 1 ~~C 6 (DTJV^^m, T}V3*ismX\±T)V*]s>mX*h*), AliS0 2 
, CH 2 C = OX!iCF 2 Tfo&. 
[0092] 

ff)IB4b^6-9cOM#;B^^Jt LTtiTfEfl^iU 0-1 3 <M£&b&Wf t>tl& . 
[0093] 
UL49] 




OR3 




bsjfc5$ 1 1 ) 




OR3 



OH3 



Mb^i 2) 




(fb^i 3) 



[0094] 

lffi!a4W^5, 10— 13tCfcV^T, XiiC 1 , B rXiiFt'fc 0 , R 1 St/R 3«H 
[0095] 
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[0096] 

, ttffi^SSa (8 0-9 0°C) Tjwtr -a^^jnM^gp^w^RjEL-ca^ 

[0097] 

Lfc^T, *^BflOBulB^2g5iDffJi: mffim 1 muM$:mW%:%feXM-&Lxm.m L 
[0098] 

$3tMWJ£0. 0 1 — 2 OS*%-£tr<Ii:j5W4L<, 0. 1 — 1 OS*%^tfC t 
j^S^tcifi t< , 5-1 0Mft%-£tf£ 4: Lvi e ft tEftmfi^ttife&nM t 
mSMMiiM^MmuM^mn^ 0. O l**%*»rcsMUr, +4>=Sri§3t«S&mSr«B 

ff-rs i tarn, < . 2 os*%jgjftTft*uf, safcs^wi^b&^^s 8*^*0 

[0099] 

mii^mim^mmmitmmi&mmm^mmmicow\^i±MAitx2o -.o. 1-3 

: 2cD4EH#i?4L<, 10:0. 1-4 : 1 £>t;:*?4 U^. £ cDMMJtTff 3T$- * 

t , ^wMcom^mz-^ ttix^i mmm^MXSim^Mii o . 01-511% 

[0100] 

. £tf>IK, Wm&WcMWltifflconM.lZ, &ni$MJtVMMconMLl QlzttLXO. 1 
-0. 2commmjiL< . r*ttfi3i&^ttfeMc7)m:I;7. 5tMU0. 1-0. 2# 
§£>«?4L<, Mfi3i*WiaiIfflIWS»5tc»Uro. 1-0. 2««fttJffiU\ 

[0101] 

hfcl/tli, v^f-zl^-tf^-K ^'xif-zMf-Tf^-h, y'7nt/W-^ 
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x-^T-tr-r— K n-Tntmf- b&if^fflv^*!, MlEx— r^oMi: LTti 
[0102] 

mmmwkb lti±, TiB-rt^ 1 4 ^^M^f^^^'iii ^*ls . 

[0103] 
[ftl4] 




• • • (flS^Cl 4) 



[0104] 

(^+, R9tt^nyyxi4K8l8Sl — 1 o»7;W«-Cfe^ nlio~6f5aaBrC 
354. ) 
[0105] 

^nnO'-tfy, — hnKy-^y, l;iiy, 7iWnl;lxy, Mj7;Wnhyl.xy 

- b jffiKofMRu . ^mmmwmwmm^wm. 1 fc*r lt 1 - 3 0 -c» 4 ; t t 

[0106] 
[0107] 

WWSriKKtfMSHW*-*-* . mrfBU^Atih LTId, LiPF 6 , LiBF 4 , Lis 

b F 6 , L i A s F 6 , L1CIO4, CF 3 S0 3 Li, LiN (S0 2 CF 3 ) 2 , 
LiC 4 F g S0 3 , L i A 1 0 4 , LiA10Cl 4 , LiN(S0 2 C 2 F 5 ) 2 ) 
, LiN(C x F 2]1+1 S0 2 ) (C Y F 2 y + 1 S0 2 ) x&V'ytii^ 

t^-C-&4. 
[0108] 

|frlB«j»?S t *5 I vc , 15 tE£J*«»*£ c^lJSii: 0 . 1 - 2 . 0 MtfKft L v > . mjfBiJt 

l, fneawws<^»a&& i 2. oMgjitfeiKf, wwtfjttjs^JttBnL-cuf-^^ 

[0109] 
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[0110] 

xtegmMHrifccD&mmfLmtmw < s *utK*. a x , mtt ) , mm l 
hzt 4 . »4 Lv^aesBrtKittftswafcft o , lc^iso Ajajtc* o , 

if4L<{il 5 0 — 3OOOAT'*0, d ( 0 0 2 ) 3^3. 3 5 — 3. 3 8 kX'fo K> , * 
mStff2. 2g/cm3£Lh, jff4L<B2. 2-2. 3 g/c m3 TfcO . BET (it 
^fflOftfO. 5-5 0mVgti5^), WK^BSCDSO) **l~3 0jumT-ft 
Sfe B a H ^^«, Mtt-Cfcii k#U Off i U\ 4fc, flfflSflffivSf^^ I (1 3 6 0) 
Hi: I (1 5 0 9 0) h;«St ( I (1360cm-' )/\ (15 

80cm- i ) HiO. 0 5£JLtT'&4£fc^Tff4L<, 0. 0 5-0. StfSfcfcljffi 
(HO)Ifc (00 2) ffi^X^IU^f K-^fMEJfcX (I (110)/I (00 
2) )(40. 2«fc l 5>hSV*£fca*#iL<, 0. 0 0 6-0. 2* I S^>tC#4U\ 
[0111] 

t wt4 ; t * s t-# . -r&;b*> , mmmFiffl&w >yju&cm£>u yyz&m 
•t&c\ktfX'*h„ ms^mmm^m^^yytLxii, iK'jfb??^^^^ 

[0112] 

, y°v^u>tmmm2~~8CD7S-]/7 ^ ycD^m-Sik, Xti T?y/Hgfc 
> y /Utr/i-^/pxx-r /uo£*s-#;£flra^ 4 z t tfx% 4 . 

[0113] 

**ttl»R^*-atr£ 4. lulE7j<j#l4mSiJt LTJ±. -fc/Un-XSMfc 

^fttfffl^&jh.*. fulB-fe^n-x^t-^ii; LTJi, ^/P^^f-A-te/Uo-x, t 
Fcf^r^-TnbVUz^n— X, h Hn^f y7nt;Mf tKrc^rX^/Hr 

£4, 4fc, ifL^«0T;^y^JBS&fieffl~f4ii: i>T#4„ MfBT/l'jJMJ&EfflfcUa 
If&TfoXV&mtLXte, Na, K, LlH)Sm-t&Z.bifiT£, iWiafcT^'J 

[0114] 

^3r4f^)WiHPI!t3aiitL<5>w#ail, m«B#?Ltt^ lMl«»}:'^a 
(50 € ^ ^ ffiffl-T 4 £ fc 4 . 
[0115] 

*l}v , xiz&&mm<nffim&Kmzix&mmm&coffim.x'Bf&-$-& * t &x* 

§4. 
[0116] 

c\co i. a fr*fj££^4#%i#7)y f-^A^iJeWfieoftSWfcWfcEl l tc^L-Jt. H 1 
(4, Mffi2k, IEffi3fc, ;ot!2 ■ jME3«0iafc:ffiBS*l/S-fe^-^4i:. KflE* 

s 2 , fu taiES 3 avwie-t ^v- * a izis-m £ fut wwa fc , 5 t , w&&& 
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i^-t. torn, ^mmv^j±^<mmtf^mmtmi£$ti&ijc7)xn%:<, i&m 
commmmz-e;?*, vmtLxftWrr&zttf^iffi&ftm, twrtz^h^vue®. 
«> ^imx-h &<vi±mt: y )m<Dzt x$> h . 

[0117] 
[0118] 

( ;fe!tM 1-10 MMHiM 1 ) 
lMi?)L i PF 6 *x-f-U>-*-si?*-hi:xf-;^f-/UXr-sif*— h«Ofi^iffiK ( 1 : 

i vmmit ) izmm l, mi &&tJ: a tz , mm^t^ 1 - 1 o «9dm£ 2 *»%asM 
i/tWMS»£ie&us: (mwii-io) . tfz, mm^tatx^^i MCOL i 

PF 6 Jxf h i:^f ;i^xf hco?|-&ii (1 : 1 co^Jt 

) l , ttmmmm 1 osshussr t . 

[0119] 

SBt^ft^flMIK^^IglLXljI (Linear Swe ep Voltametry 
: LSV) Z&CD-jjmXWz Ltz. WM-tk^-frtftgs (Potansiostat Mod 
el 1 2 7 3 A, EG&G) CiotlS ( 2 5°C) T'MttfttrillJJgL^o fWM® 
(Working electrode) liiKg 1 mmOaMIT* 0 , M^VM ( R 
eference electrode) i #fffi (Counter electrode 
) WJ J f~V&M'Cjb$>, ftEEKH (Voltage range)H3-7V, 

(Scan rate)lilmV/stW. SISfSi&JMRjftS 3 fiCTEfcEA L 
ft: . HJ^^iiHJ 2 0 •CcOgM^ffl F 7 4 )V~MZ tfz . jfflJg&fNiift 2 0 »CcD?£?S 

5** 2 - 5 atf l 0 - 1 3 , L s v#tt*BBitW l 1 ^*«J§« 

i 0*tc4M»t*6«>*. *^^fC7)4>^«ffi4^ 1 tc^-T. «attfctJ^TO. 0 

000 1 A/cm? <?^Bft*^L*W>S«fl[*4WIP«EEt^d. 4ft:, H1W1-10S 

x/immmm 1 co^mcon owiottai t^s-*-. huieh o m o«± , ^mbiwmhf- a 

ltHffitj3lt§PM3 (Parametric Method Number 3)3; 
£ ffl ^ T H O M O fl £ ft3£ L T %tz ffi T * S . 
[0120] 
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itmmmm 1 
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l^^TJ^ /H-^' — h (.-11.78; s 
s}?*- h (-11. 62) 


5. 64 




4 — ^ p n h/^cci/ 


-9. 25 


4. 73 




4 -yp^e b > 


-9. 52 


4. 73 




4 -^yl^a h/iotix 


-9. 49 


4. 70 


HkWi o) 


/I vl / / yv. Jrl OJ- —7 jt , -4- v-» V 


-9. 58 


4. 42 




4£ y m ./v i t o — y s\ y 


-9. 75 


4. 80 


^r*aR jy f J O 

(te^i 2) 


^ t 4 y y n -r y y C 


-8. 88 


4. 41 


«fc«l 3) 


tf^^^y— /VS (4 4' — 


-9. 70 


4. 80 






-9. 17 


4. 26 






-8. 89 


4. 25 


StHRffil 1 0 


1, 1 -^7x^3:^ 1/^ 


-9. 04 


4. 26 



[0121] 
[0122] 

t *: , mmmmm i - 3 at^jtis^ww i « l s v5m»b»w£e*«« l ^sh* 0 2 
t , «nBsmw4 ~7avjt«gn^j 1 s v4MWBtt«ffi* «sgufctt**H3 tc , 
i5i an«M8 - 1 0 1 immmm i«ls v&imitMJ£*m& Lfc*s*£04 t-eft-r 

«Birr * & £ s i t . i ft , i coiSiftJ; o , tJianwj 1-10 

, tt1o%\Y£m2.^Jm 10-13 ^^-^jiiitK^^J l tJt^T l s v^Mtt 

[0123] 

Zcomzi'O , 1r^l/-^>yt7>^y(shut-down 
*4W>T*»6 3 0—4 04HI(C^hA*|l!S, aS?tfl:«?I#'3iiTSn§. inti^, S 

[0124] 

(mmmi > 
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m<m*JMza-hL, £jR, JE0E*fr^Tfi**18ftLfc. MiaA5tllittftffivS^« 
(4, Lc#3 54 0AT*>^), d (002)^3. 3 5 71^1, MSiO s 2. 22 g 
/cm3-Cft"5. BET (Jt^HW) SmVstftD, ^8g(D50) ^ 

1 8/imt&-5^ 0 t?z, -miiMWi^sMco I ( 1 3 6 0 ) Bt I (1590) 107-7 

N/l^JKJt ( I ( 1 3 6 0 cm" 1 ) / 1 (1580cm-' ) ) ^0 . 2 7T 
$>0, (110)K (002) ffi^X^IUitf t-^^ffiitX (I (110)/I (00 

2 ) ) (40. 0 5 5X'h-ofz < , 
[0125] 

L i C o 0 2 lEffiS^IC, jKU t'-ij f>-7iW^ h'A-f V^W^-^>»«MSr 
92:4: 4^S**[rCN-.* 2 - t°n >J F ^^ffT-^tSfS^TIESStlMX 

[0126] 

MUttttD ; l±iLt46mmX3 4 mmx 5 0 mmcD^ff^df AL£ . lOfeCt 

^ f-^jfr— F coMS-MM (1:1 coflcfttf: )(CLiPF 6 il. 0 M fc * 4 J: 3 K 
a^JP L fcS^ftfc , $^:4-;oah;lxytt"X7i7 ->V A ^'T-fex- F t 
TIBtL, itfDBR. 4-?nn>^xy|ifffiS^ftli(?)2 . 0fii%, h*X7x7- 
/PA i?r-fer— F \i$flBSc&toB3k<n 0 . 2 fii%^Sp Ltz . 

[0127] 

(SIMM 2) 

M^r^aagQ 2 . 0Ma%<7)4-^ac? h^xyt 0. 2il%«t'X7iy-/lAS 

[0128] 

(SIMM 3) 

m&W<SM.<r>2. 01S%«4-^nnf;l/xyJ:0. 2If%«l, 1 -y'7x-^ 

[0129] 

(SIMM 4 ) 

r-fex-htaawL/sJswi. MiasitSMi tmmt.zn^fz, 

[0130] 

(SIMM 5) 

I-&iWl«2. 011%m-7'n€h;l/xyt0. 2Il%<Oh'X7xy^AS 
JfiSnLfcliWi, TtulBSIMMl fclilflifcifio^. 
[0131] 
(SIMM 6) 

?M-^RjfiM(7)2 . 0Ma%<7)4-7"a ; Eh;PJ:^i; 0. 2S*%<7)1, l-y'7i-;l 

x*^y£*SflnLfcjyWi, mrlBSIMMl fcl^Ktfr^fc. 
[0132] 
(SIMM 7) 

Ollfl 2 . 0it%«4-7Mnh^xyf;0. 2II%<?)t*X7x7-;VA 
i^T-fe^r- F *«8Jn LfcEW-a , fulESIMM 1 fc R*fcff o fc 0 
[0133] 
(SIMM 8) 

W&%sMM.c02. Oli%<?)4-7/^nh^xyfco. 2M*%cot'X7 *S—JlA 

zm\ntz?j.m&, tuiEsiMMi trmttfit:. 

[0134] 
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{mm 9) 

m-£r$hmmcr> 2 . omayoCOA-yjV^rthJl-^yb 0 . 211%«1, l-y'7i- 
[0135] 

mmmio) 

-/L-hO. 2M*%<7)t'x^xy-;PAi/r-te-r-b?r^nt^l3li'Mi:. mt^mm\lh 

[0136] 

(^J4M1 1 ) 

-/Pi: 0 . 21i%«K'X7x y-^ASrgsinLfciiWi:, 1ulBI?»J 1 2: mWtizft->tz 

[0137] 

(^MMl 2) 

?M^s*<jo2. ofi*%^)4, 4' - (^dftr^/i^j-n-f vroh°y-f>) y'7x; 

~)VbO. 21I%«1, 1 -^yx-^xf-py^^JnL^tlWi:, MIESISfifiJl tn 

[0138] 
(HSfif?iJl 3) 

?M^fii<7)2. Oll%m-7x-/V-l, 3 -9- y 2; 0 . 2fii%(7)t:*X 

7xy -;i-a ^r-b^- h * mm Uzwuz , buie*»j i t mmizn-o tz . 

[0139] 

(§mwi4) 

-/pa * ^sa , mmmm 1 1 matted * . 

[0140] 

(^IM15) 

?M^M*(7)2. 0*fi%t04-7x-/P- 1 , 3-i^?-f >"£ 0 . 2fi»%<7)l, 

[0141] 

(HS6W1 6) 

?I-^!fW*^2. 011%«4, 4-y^nMyyf>t'X7x7-/lt 0 . 211 
%OfX7xy-/l-Ayr-fex-hSr^SnL^W{i, MIEHStMl fcH«teffofe. 
[0142] 
(SSHSW17) 

?M^M*« 2 . 0ft%c7)4 . 4-y^n^y'Jfyt"X7x7-/l!:0. 2fi» 
%ot*x^xy-/UA^m!ltlL^^R4, itufEHSSMl fcEHWcffofc. 
[0143] 
(»Wl 8) 

M&tynMAco 2 . 0WM%<D4., 4-y?n^y'Jf>t'X7x/-/li:0. 2fiS 

%o i , i-y7x ^/vxif- )/>zm\\ Ltzwm , mmnm 1 1 H«tctf ^ >t . 

[0144] 

?M-^Jfi*^2. 0ll%«t"X7i7-;l/S (4,4' -X/l*-/ly7x7-;k) 
t 0 . 2 M%c7) fx 7x7 -/PA S^T-fe-r- h Sr Ssfin LtzWVte . MfESUSM 1 i: N« 
fcfr^Jfc. 
[0145] 
(SIMM 2 0 ) 

?Fe^W*«2. 0li%^t"X7x7-;l/S (4,4' -XM^;ly'7x7-/M 
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t o . 2 m&%co 7 S y -iva zmm vtz&mt , mmmmm i t r« tff tz . 

[0146] 

(SIMM 2 1 ) 

S£*S*tf>2. 011%^t'X7x7-/l/S (4,4' -XM-^y"7i/^) 
to. 2M*%coi, 1 -S^i^xf^vfc^LfcEWW:, MIEHft^Jl fcEMRfc: 

[0147] 

(W4M2 2 ) 

m^M&co 1 . 511%m-^nnF/l.xyJ:l. 0il%Oh'X7x/-;PAy 

[0148] 

(HJSM2 3 ) 

jgj-frftra*?) 1 0. 0il%c7)4-7nnb;l/xyi;0. 0 ltl%^t'X7i7-^ 

a srgsjn Lfcjswtt , mmmm 1 t R*tfr . 

[0149] 

(SIMM2 4) 

l^ftllWlO. 0It%«4-?nnl;|/xyi:0. 0 511%«1, l-y'7i 

[0150] 

(HSfif?iJ2 5) 

jM^MM^I . 5il%^4-7'nth;l/xy}; 1 . Oli%cot'X7x7-My 

[0151] 

(W4M2 6) 

MSWaMAcoi 0. 0ll%«4-7'n ; El/ixy};0. 0 lfiM%cDb"X7xy— 

[0152] 

(HltW2 7) 

?M^feM:<7) 1 0 . 0*fi%c04-7"n^E 0 . 0 5I1%C?)1, l-y"7x 

[0153] 

(*MM2 8) 

MSWdMSlCD l . 5S*%«4-7/l-^-nb7l^xyi: l . oli%cot*X7x/-^A 
i/Tb-r- b £SSJn LfcJSW-tt , fufB*tt0iJ 1 fc H«fc1f ofc . 
[0154] 
(SSHSW2 9) 

?M^Mi« 1 0 . 0ll%«4-7/Wnh;l/xyt0. 0 llI%«t*X7xy- 

[0155] 

(*MM3 0) 

il-^fiiOlO. Olf%«4-7/^nh;kxyi:0. 0 5fi4%<01, l-y'7 
[0156] 

l ) 

1 . 5JfcS%04, 4' - (^-^^/l-^-n-iVTCfby^V) y'7x7 

[0157] 

(M4M3 2) 

»&w*0> i o . om.m%co a, 4' - (Mw^n^yrnt'jfy) y'7i 
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j-ivh o.oi ii%wh*x7x /-)va^wm Ltzwm, mmmmm 1 1 mm^i 

[0158] 

(5?Sft#!3 3 ) 

l^ftll^lO. OfiM%<734, 4' - (Mt7;^n^yrnf'Jfy) 
y-;kto. 0 511%«i, l-^x^x-f-wysaawLfcJSlWi, futSHiftffli 

[0159] 

(HSSM3 4) 

W£&gMM.<r>l . 5M%«4-7x-/l/-l, 1 . OSfi%COb'X 

7x7 -IV A ^T-b-f - h £ Ss&D LtzWUi , tulEHSSCT 1 f: H«fcfro . 
[0160] 
(*1M3 5) 

i^ftll^lO. Oli%«4-7x-/l/-l, 3-^^-^vt o. oimm.%co 

[0161] 

(HJSM3 6) 

M-^fijfifi<7) 1 0 . QMAXCOA-? , 0 5tt%c7) 

1 , l-y'7x ^/iccf- L- >- StSsJd L fcEWtt , ffitBMfcM 1 t BHJtfcfro £ . 
[0162] 
(SIMM 3 7 ) 

?g^m*g) 1 . 5fifi%<7)4, 4-y^nMJ/yf>t"X7xy-;^l. Oil 

»b'77x y-;PAy?tf- h taanLfcEUi-u. fltnesgfcffl 1 1 mm^j^tz, 

[0163] 

(HJfiM3 8) 

iM&tysA&CO 1 0 . 0fiM%cD4, 4-^nMyiJfyb'X7x7- 0. 0 1 

[0164] 

(W4M3 9 ) 

iM^ftU«10. OMMXCOA, 4-y^aMyiJfyt*77x7-;L-tO. 0 5 
[0165] 

(HSSM4 o ) 

il-£4!j£a<7) 1 - 5lI%(?)b"X7xy-;l/S (A, A' -XW-;Py7x/-/K 
k 1 . 0 mM.%co fx 7x7 -;PA VT*l<t— V £ SsJn LfcjyjUa , ItflEHSfeM 1 1 isia 

[0166] 

(*54M4 1 ) 

fi£*fi*tf>10. OlI%»b"X7x/^S (4, 4' -X;^-/l/y7x7^1 

) to. oi ll%«b'x 7 1 ;->VA zmvLtzWVli , mizmmm 1 fc H «fcfr o 

[0167] 

(MMMA 2 ) 

1-^)11^)10. 0II%»b'X7x/^S (4, 4' -X/^-/t/y7x7-/l 
) b 0 . 0 5Mft%fi01 , 1 -5>7x-rtot^y*j^LfcJaWi, HUlBSISfiMl 4: PI 

[0168] 

(tt«Ml ) 

[0169] 



(39) 



WM2005-142157 (P2005-142157A) 



os*%«o4-^nnwuxy*asiint)tjaw±, mmmm 1 1 n 



[0173] 

(ifcRW6) 

[0174] 

(JU8W7) 

?M^S*02. 011%C04, 4-y?n^yyf>'t*X7iy-;^i5DUa 

, tulB^»J 1 t |5|«^f -5 it . 
[0175] 
(JUSW8) 

M&%aMM.C0 2 . Oll%«t"X7i7-/lS (4,4' -x;l*-;ly7x7-/l) 

[0176] 

(JfcKW9> 

[0177] 

(JfcttWlO) 

[0178] 

(Jt«Wl 1 ) 

^ftii«2. om%»i, i -i?7x.-)v^\sy*mKhtz.£M\&, mtmm 

[0179] 

(JH8W12) 

[0180] 

(JfclKWl 3) 

[0181] 

(Jt«Wl4) 



(JtKM2) 
M-&mWAc0 2. 

[0170] 

(itiRMS) 
I-&Mi«2 . 

[0171] 

(JHSW4) 
?M£«A^)2 . 

[0172] 

(it^M5) 
S^Wi«2 . 
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[0182] 

mmmm 1-4 2avjt«w 1-14 exfi&T&mztuzmm (mmm. 1 c = 7 9 

OmAh) CI 58 mA(0lffly'4 . 2 V<9*S«EE£5i«8t- jeWBfcffrTSWLfc 
ft, lUSBHWL. *«»3 9 5mA«titr2. 7 5Vit*SL, n*ia*KcKtfc 
. i^fI£3[I]ifft93SUT^f£, 3 9 5mA(7)lSt3^4. 2V1EMXEV%M 

[0183] 

iJCfc, fli3E«liS^i: LT , MTfBliSfifll 1 ~4 2 t JtKWl~l 4(Vjm"CWB2tvfii% 
( 2 5"C) TMttJB*^ 1C (790mAh)/l 2 V£jeMit/j£«EEA 

frT-2iems*2o«r-p3i*«Lfc. mkh&iisu *^s^^2-^4t^^x 

[0184] 

C(£4Jtt46JWa£«*WiBlkaH»WO. 5C^gafcJfc«L"C«#EH£$s (%) [(ft 
flftlft?) 0 . 5 Cjfe«^4/&iaScHtu(7)0 . 5 c^n^i) * 1 0 0 ] fcfttt Ufc. 
[0185] 

ifc, ^sCKtL-C, 1C/4. 2 veo^S»K-3e«EE, 0. lcm 7 b*7M 
, 1C/3. 0 7 1 ^-7fti;^ 3 0 0 t-i ( % ) [(3 

0 01M ^ a warns*) / ( llM^/HoftWB*) *100] JiSUc. ifc 
, i^itiiiSifl (4 5°o at^sia ( 2 5°c) t-f<iffi*iLt. 

[0186] 
[0187] 

LO : L 1 : jftg£. L2 : Rfefc, L3 : «, L4 : L 5 : $gS 

[0188] 

^5:^*., 15L0, 5L4T'*^xif, ^Xh*ff-ofc2 0ffl<9fEffi<9 5^, 1 5«i 
[0189] 
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[0192] 

WkAfcTFtkoiz, mm^mmLx^^immi comma, wm^n-ytz^, 
. imm i a &ftt«n&»^fc«^jii<o i o ^mmmz\ o a * . 

[0193] 

* , ii^Btt^JnM i; LT , t'X7x7 — ;U A i/T-te-r- h , b'X7i; — rt- A , 1 

V 1 1 T'l$-£X L O^mx-h-yX, %&SWfr&&mi9Bkt& i £ 1.36 s . Sfift 

«fc45tt*0«*i: 3 0 01M ^Bt^MHHWstfS 0%jaTfc*»Tfi\r 

So ZcrMm^i&MWmzfrMLXttVrZfTO t , jEBfcoaffifcfi^toSftfc LTl/5: 

[0194] 

tmm 9, i o ms 1 1 =t o ffi*twfc«sw>si ^wj^m fcit«w 2 ~s 

, SWJ^'A o T \ vft V MtSfffl 1 ttiMLX i&EEM&fol.'t h & , OffiM 9, 1 ORV 
1 1 &\ i-tti i>LOX'fo%>Z\bb HM. L "C 54 L 4 &±£^-t^//& o T^ITm^ £ 
t^^. bZZtf, 0MM9, IOM'1 lfcJtKLTii, ftSSca^CUfS^ii-f 

[0195] 

SJEBHJ&Ett^ffiV ^MJ<7)S5Jn*£ 0 . 2 L-fcJfcJttW 12, 1 3 fttf 1 4 tf> 
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[0196] 

Ml —4 2 <OiS-£ , 2 SSKJl-h^JaS'J^aDi.^mffiTIi: , ^ 2 3 t^-J: 3 (C , 
fiSftfl^^Eia*** 7 0 %JiLt i: fr± t , 3 0 0 ? /I*- B <Z)ig*«£f**ra 7 9 %JiLL * ft 

M4&*fficr)ffiv^jDM^^«B#0^«i^^;§ < tiOT, SjeWteitfiOiS^JpM^ 

[0197] 

Lsv*j«tfi^^ii ffltfWfcSft^fiSiflRIi: fflMW£ffiv^MJ£^ 

izmxmumi um&z ) ta^us*^, Ktfmwmmfi, *ti*tvmm4. 7 3 1 4 

. 2 6 IBtfMTC* 4 4 . 4 7V tz&&t X'MWi hZ.t ifiX'^ h„ 15 teflsSW 5 
^SMI i: 2 OggfitiN L S Vf- * 
[0198] 

ffi*fi^^®35WJ«^*-^Mia±ffifflL^J:tKf?iJ9-l 1 3i3t*g? 

tamam l < m^t* z. t . a * , M*aoK5W6^^*t«ffl LfcitK« 
ntfen 1-42 e^wtii , mimmvtt wain ? tvwm^mnim&th - 1 

[0199] 

(SIJfeM4 3 ) 

-r- h a 0 . 2 *fi%«M l ftjMWi , fria^ttM 1 1 mmizn tz . 

[0200] 
(HSfifl4 4) 

2 Lit J20Hi , Une^tfeM 2 f: o fc . 

[0201] 

(mm 4 5) 

[0202] 

(SI54M4 6) 

f — b (4 0 . 2 **%ffiffl L fcEWtt , ttriaW4M 4 fc o . 

[0203] 
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(SIMM4 7) 

[0204] 

(SISfiM4 8) 

^& h yizmZM-SmS&n 5 WM% , ffiTOQWM»aiffl^ 1 . l-y'7i rypx-f- 

w y« o . 2 l Jt j^twi , fuienifi^j 6 k mtmt^f^ fc . 

[0205] 

(SIMM 4 9 ) 

^c? h^xyiim£s^ii« 511%, e«*aa»E«asaiflw^)tfx7x ;-}VAi?T 

-tr-HiO. 2 LfciaWi , mdMMm 7 t H«tefr-5 tz . 

[0206] 
(SIMM5 0) 

. 21iX«fflLfc£Wtt, WiSatW8fc|a|«(cff-?fc. 
[0207] 
(SIMM 5 1 ) 

[0208] 

(SIMM 5 2 ) 

>¥k UTsKU b"--A-b°oy FJ'fcffifflL, itt«&®^f25jP#!l<7)4 , 4' 
- (Mt7/Wn^/7nh"'Jf» ^'7xy-yHiHfrie^!fWSc0 5SS%, fg* 
{S&^m&MJO t'^7i7 -/kA yTtf-M±0. 2 LfcJElWi . mlESl 

[0209] 

(HS6M5 3) 

ftfig;^ y^fc LT* 1 y h'^-/l/tn y Fy^ffiffl L , «mfijii3Em^3P^4 , 4 ' 
- (^t7;Wa^V7°nh"'Jf» y7i /— ;WiWlE»&ftS*0) 511%, 
(i^fli^WJT) b'x 7x7 -/kAli 0 . 2 LfcjyjUa , TfrtBSIJSM 1 1 b n 

nizij-ofz. 

[0210] 

AWU >Vb LX#V t--;i/tf n y Fy^ffiffl L , mti&£m$ftffi!l<34 . 4 ' 

fiBWSWHllflWco l , l-y7 £ -^xfkylio. 2S*%ffifflLfcKWJi, mfBHSfi 
Ml 2fcH*fc:ff-3)t. 

[0211] 

(HSSM5 5) 

ftfli^ >-ri: LT^y t"x-;t/t°n y PyJftfflL, ft»ii§?E*^WJ<7)4 -7 x 

7-My'rtf-M±o. 2nm%mmLfzpj.m±, mesatmi 3Wit^fc. 

[0212] 

(SIMM 5 6 ) 

Mffi^-f y^fc L-r^yb'n-;Hfny Fy£ffifflL, ft«2^»^Jp^4 -7 x 
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j -iv ah o . 2 mm%mm Uzmm , mmmmm i a t nm^^tz . 

[0213] 

(SIMM 5 7 ) 

WW >¥b LTjKU t--;Hfa 'J FVfcffifflL, Mti3i*W6ftflffl£>4-:7* 

y'7i -;]^xf - u y |i 0 . 2 MM%tiM L JtfilWi , la I5SIMM 1 5 fc H« fcff . 
[0214] 
(SIMMS 8) 

fiffi'W Vf'b LTiKU b'--^bn >J py^ttiL, K*£3&^535fln30e94 , 4 - 

t"X7iy-My'7*f-MiO. 2£*%flMLfcJ2Wli. mfSSIMM 1 6 b H«t 
froJfc. 
[0215] 
(SIMMS 9) 

W'W yrt ltsk u t'n-;utfo u f >£mm t , fttiMMUW^4 , 4 - 
fx7xy-M«o. 2 l fcjawi . mmmrn 1 7 1 H«tff fc . 

[0216] 

(SIMM6 0) 

>Yb LTsKU t--;Hfn 'J FVfcffifflU &m(i^m^»J^4 , 4 - 
1, i-y'7x^xfi/yi±o. 2fi*%fl6fflLfc£«Wi. irafESIMMl 8i:K«(c4f 

[0217] 

(SIMM 6 1 ) 

fife>W y/i UTsKU b"--;Pb°o U F^tffifflt, rft«(i^®lWJ^b'x:7 x 

j-ivs (4,4- -7w-/ky7i/-;n iifnaa^*fi»<o5sa%. iKmctsa 
jmmmmo t-x 7i7-;ia yr-fe -r - f « o . 2 l stjawi , mmmm 
1 9tmm=.n^ti. 

[0218] 

(SIMM6 2) 

ftffi; W y^'t LT*° 'J h'^-/i/tn y Fy^ffiffi L , «mfi^m^«J^b'x 7 x 
y-)VS (4,4' -XJl*-;ky'7i7-;l) {±mia£S-^BjM*c0 5M*%, {8M&M 
Jiiftl!^t"X7i7-;l/AliO. 2S*»ffifflUfeJMW4, MI3SIMM2 o bmmiz 

[0219] 

(SIMM 6 3 ) 

fiffi^W y-rt LT^U b'n-/H.n y Fy^ffiffl L , af(4gMaSiJ«t'X7i 
y-)VS (4,4' -7M-;^7i7-;H *ifrfEM-£*Hj**tf>5**%, {filter 
fcW8Jl0H«ol, i-y'7x-/lxfyyiio. 2 L^IiWi, 1uISSIMM2 

1 fcHMHCfr-afc. 
[0220] 
(SIMM6 4) 

ah^^tiHtriB^MM^i 011%, mrn&^^MimmicD^xy x y-;uA^r 

bx-F«iO. 5fi*%ffifflL^lil?Mi, mffiSIMM2 2 fc|f*t2fr-*fc. 
[0221] 
(SIMM 6 5 ) 
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n b/i-^yimnmsmmmcD 1 o m.m.%, \m.m^mm\m<r>^xy x /->va\± o 

[0222] 

(mum 6 6 ) 

n b;kxyi4WES^WJ|« 1 011%, ®mffiji§^m??WJ<7) 1,1- j/*7x-/H 

[0223] 
(HSSM6 7) 

MS/W yy't LTiKU h*x-/Hfn >J Py^ttiL, K*£i&^i35fln30e94 -^n 
^b;^x>-iiBins^^J**c7)i 011%, ffiW4^m^JnM^t"x^xy-;WA^r 
-fex-MiO. 5*»%^fflL5tJ^R±, MfEJlJ&fiffl2 5 fcR«tefroifc. 
[0224] 

h rtoc yiil5ns^-^tt*<73 1 0 MMl% , 1BMffitiEMffltoffi(n b'x y x Aii o 

[0225] 

(*MM6 9 ) 

* h /lot >1±iifff E?M-£M*<7) 1 0 M*% , ffiWi^*^JnM<50 1 , l-y"7x -;Vx 

[0226] 

(SSHW7 0) 

fW'W yVt LT*° 'J bx-;Pbn U p ygrffiffl L , «mfi3i?E®3s2in£!l<7)4 -7^ 

* o h ax ytemm-smmsLC?) 1 o sm% . ffistaaa^sasMtf) fx 7i7-My 

T-fe-r- MiO. 5SM%ffifflLfcIiWi, ltrlEIIS60l2 Sfciaiattfo^. 
[0227] 
(W4M7 1 ) 

o . 5 Lfzwut , mmmm 2 9 1 mmtzfi^tz . 

[0228] 

(SIMM 7 2 ) 

WW y^i: LTjK'J b'^-;l/eo 'J F^tffifflt, S«fiii^«5fe!)Dfflc=04 
j-nh Ax yjifa IB^^fiico 1 0 fi*% , ffimfi^lMfflcD 1 , l-/7i-i 
xfl-yii 0 . 5Si%ffiffl LitHWi, ttl&tffcH 3 0 fc HlRtefi^fc. 

[0229] 

(§6*W7 3) 

- (Mt7/^n^V7ot''Jfy) i/'7 x / -;H±ffi^S^fttlcO 1 OfiM%, ffi 
€ffijia5Ea^aa?f'Job"X7 J :y-/L'Ai>'r-fex-h«i:0. 5**%ffifflLfc£Wli, ISriE 
WIM3 

[0230] 
(W4M7 4 ) 

ftflfW L-CjK'J bx-Abo y FySrffifflL, K»i^®SM<7)4 , 4 ' 

- (Mt7/Wn-fV7ntyfy) i^7i S—M±ffiEm&fam*<V 1 0KS%, ffi 
WiaS^m^Sa^bx^i 7-AAi±0 . 5*M%ffiJ8LfcEU'Mi, itulEHJifif^B 2 t 

[0231] 
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- (^w/wj-o-fvrneyf^) ^xy— /WiflMBa^ftfi*^ 1 011%, ffi 
«S3MEWfi»l0W«>5 1 . 1-^*71 0 . 5 LtzEUMi , TwtESI 

[0232] 

(mmm7 6) 

[0233] 

(W4M7 7) 

1.3- i**?'tf->1±ffiie»£ftfi*<9 1 0 fiM% , «*tiGi*W6il0ncot^ 7 

[0234] 

(*1M7 8) 

WW y^i: LTjKU t--^en y py^ffifflL, S«fiji^«^&nffl04 - 7 x 

-/i— 1,3- >?3i-^-9->'<±wi^#flBS»<o 1 0 mm.% , ffiXftmdEwesianco 1 , 1 

-y'7x_;Hfl/y|iO. 5«M%«fflLfcJJWtt, flfiEftttOO 6 fcH«tffo>t. 

[0235] 

(*MM7 9) 

fififc'W yrj: LT^U b*n-;^n y Fvfcffiffl L , iMti3i*Wianai<>D4 , 4 - 
Ob'X7x7-^Ay'T-l:f-hiiO. 5«*%ffifflLfc£««i, flutEfS»J3 7 fc |s]« 

[0236] 

(WftMSO) 

nwu yy't lx#v e^-^en y F^tflwau s«fi^«iM<7)4 , 4 - 

y^n^y'Jf^h'xyiy -/Hi flu f B^^fiiO 1 o MAX , te*ffififttt8fc!ra#J 
Ot'X7x7-;PA(±0. 5M%ttfflL/£JStm±, «HESaiEW3 8fclRl«fc:lfoJt. 
[0237] 
(ft»M8 1 ) 

W*>f tTJK'J t'^-zt/KD U Py^ffifflL, &SfiS3tm^JP£'j£04 , 4 - 

*s ? n-N* U t >- fx 7x7 -/Wifflrf Eii-^JS*^ 1 0 S*% , ffiSfi^m^JdM 
col, l-y'7i-^xf^y(i0. 511%«fflL^£[?Ri, mdMMM3 9 tmmtz 

[0238] 

( SIMMS 2) 

fME^V i: 'J b~ -;Pbn y F y£rffiffl L , ftmeji^SWJOb'x:/ x 
y-A-S (4,4' -^*_/l/y7i7-/H (2 iwfE^-SMi^ i oii%, teste 

[0239] 

(*S6M8 3) 

fiflfW yrt LTsKl) b--/l-bnU Py^ffilL, atfiaStiJi^h"77i 
y-/PS (4,4' -XM-;ky7i7-;l/) lifflffifi£M*tf>l OfiM%. teW4 

a*«iBaiffl^tr^ 7 x y-;PA{i 0 . 5 tfcjywa , 10391014 1 1 mm 
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[0240] 

(4,4- -x/t/*-/^*7x7-/n (ifriB^w*oi os*%. mniiL 

m&mvffln 1 . l-y'7i ^;ux^ v Mi 0 . 5 LfcJJlWi , ttl&ttfcffl 
4 2tHiCtfoft„ 
[0241] 

fME*tt$J4 3—8 4 f5*i£TlBe3<l/iWfi ( AM* lC = 790mAh) tl 5 

f£?)i3 9 5mA»lSt2. 7 5 V 4 TtM t . 1 fflJttUc. £ COiiBS' 3 
DilLfio^f*, 3 9 5 m A<?D«re3 B#^4 . 2 V^tt«EET^X L£ . 
[0242] 

mz, wtmmt tx, immMM4 3-84«itTfiattii:ffl ( 2 5 

°C ) "CXXRMfr h 1 C (7 90mAh)/12V SrSWM/SmJE^ff T 2 BSIS¥# 2 
[0243] 

ttz, itmtmmttLx, 3€mw$conm$:8 5°cz°4umtmL, %<omcoo. 5 
ciz&w&fommRZmmkSmioo. 5cm.mntitmtxu^Mmm (%) 1 cm 
&mmk<v 0 . 5 cwcz&m/mw&sMino . 5 cmmmM) * 1 0 0 1 £tt*ui:. 

[0244] 

4jfc, *frt*!^ LT, 1C/4. 2 VCD^BSe-SWEE, 0. 1 Cc^# >y h^^^tfl: 
, 1C/3. 0VO^7bt7MJfi : V\ 3 0 0+M ?;PB^§M*tJW (%) [(3 
0 0t^?/PB«M§l) / ( 7 'VBcDHkm^Si) * 1 0 0] fc^Lfc. 
[0245] 

2 Tim Lfzi>cr>b m—T'fo h . 

[0246] 
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[0248] 

(JtKCTl 5) 

m^iWtVMMM^A -?nn h)Vx.y l . oit%M4 -^nt h;Px>- 1 . 0 

[0249] 
(JfcKSEWl 6 ) 

Sf«fi3fi^«JfiJiS"JeD4-7;^nh;px>'i . 0fi%M'4, 4' - (^tf^ 

[0250] 
<Jfc«Wl7) 

mW.{iLW£WMtuffl& 4 -7i-;k- 1 , 3 -^^•f V l . 0MR%m/4 ,4' 
( ^t7/t/^n^ V7n t° 'J fV )y'7i J—)V 1 . 0 fiS% Srffiffl L , fgmfujl^fl: 
jRfllflWJifleffl LT v vfrv >J2W-« , fuIB*»CT 1 h H«Kff o . 
[0251] 
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ai. ommx^mmL, mmm^mmmummLx^^jyi-it, mmmmit 

[0252] 
(JH8W19) 

ffi^ffiii^aSJtS>J<?D 1 , l-y7x — /bx f - ix y l . o MM.%RXf b*X 7i/-;kA 
1. 0*M%£tefflL. S*fi^*i35WJ{iffifflLTV^v^Mi, flfEggtftl 1 b R 

[0253] 
(tt*W2 0) 

[0254] 
(J«SM2 1 ) 

[0255] 
(itKM2 2) 

iS»{4jii5EmJnffJ<50 4-?nnF;Uy20 Si^&tf^ffifia^SflnS'Jtf) 1 . 1 
- y7 x-^xf i^y 5ii%Sr«ffl L^HWi, MWfem fcEHWcfrofc. 
[0256] 

ffiiEJfctHM 15-22 co^TSBt $ *Ufc«ffi ( flSfiSM lC = 790mAh) C15 

^■Of*3 9 5mAC0mMT-2. 7 5V4fJ!tlL, 1 ^BBSJfcHLfc. iWjiB* 3 0*1 
0 iS Ut-o fcft , 3 9 5 m AnnfisX' 3 B#|S|4 . 2 V^««£Ef Lfc . 

iJcte, mftmgskk lx, mmmmi 5-2 2«iit^tt«tffl ( 2 5 

°C ) h 1 C (790mAh)/12V £S»t/7E®±^T- 2 ^BPffcfr 2 

OtfPJMtLft. «Sfttf>ttJBtltBL, *£>teai£f87t3Sl,fc. 
[0257] 

4fc, iSzSifeBiSlltL-C, *«ttfflWWt&8 5iCT4BiarikKL, *ff&?>0. 5 
ctciJ»t&lWS«*«iBlk!M(r«oo. 5CBi^*fcJt«LT«#[HH*P (%) 
ftli«0. 5C^mW«/W?a^K1u^O. SCjfcWS*) * 1 0 0] fcftttLfc. 
[0258] 

4fc, *feKifci:l/t, 1C/4. 2 VcD>t«^-SmJ±, 0. 1 CO#>y h^ftHS 
, 1C/3. 0V<7)#-y b:*:7j«*floT3 0 0lM?/l'B«#**B i W (%) [(3 
OOlM ?/H0>l«£K*) / ( llM^HOlMS*) *100] tSSlfc. 4fc 
, #ffri£g*&Aifi (4 5*C) attf&i& (2 5'C) "C-WWlfTo*:. 

* 2 Tja* Ui fc <0£ C* h . 
[0259] 
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m 7 izTF^tx 0 tz , wmm&\m<r>&.*m&Lxm% uztmm 1 6 ~ 1 7 

[0261] 

[0262] 

titzmm^za^x , ^mcomimt^umiEmizmwiu^zbim^x'h'o, zti 

h tout S«fct«WfiOBEtBflW5HfcSW-S t> *>fc T»£*lS . 
[SSLMiJfflpTfgtt] 
[0263] 

[Hffi^mm^Bfl] 

[0264] 

[ eh ] #«B)i*) u ^ we«fc35rr««EgT* * . 

[02] *«bb«o|»0! l-3a^iH8SW»! 1 wls v4MMIB«£E*«SLfc«i»* 
[03] *»IB<0lSHW4~7arJflfctea»W 1 ^LS V4HWBtt&*EE£«£Lfca*£ 
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